"APPROVED FOR RELEASE 03/14/2001 CIA-RDP86 00513R001757410017-8

SR SR SR R NS AR L I G AR S G e S R LT W LRI B e D S N R D AP S RS I 5“2&

TULEVICHYUS. V.7, [Tulevié’ius, V.V.], aspirant
T e pographic maps for use in draining lands with excessive soil moisture
in the Lithuanian S,5,R, Izv.vys.ucheb.zav,, gsod, { asrof, no.6:

67-71 ' 58, (MIRA 12:1)

1, Moskovskly 1institut inzhenerov geodezii, aerofotos"yemkl 1 karto-
grafii.
(Lithuania--MaPS. Topographic) (Drainage)
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3(2) S0V/154-58-6-7/22
AUTHOR: Tulevichyus, V. v,, Juaior Reseerch Assistant
' TITLE: Topographic Maps for the Drainage of Territories in the

Litva SSR With Excessive Moisture Content (Topograficheskiye
karty dlya tseley osusheniya izbytochno uvlazhnennykh zemel:'
Litovskoy ssR)

PERIODICAL: Izvestiya vysashikh uchebnykh zavedeniy, Geodeziya i
aerofotos"yemka, 1958, Nr 6, pp 67-71 (Ussr)

ABSTRACT: About 25000 km? op 38% of all territories in Lithuania have a
permanent or periodical surplus moisture. The broductive
capacity of these territories is 2-5 times smaller than in
regions with normal moisture content. It is planned for 1956-60

to drain 7240 kn®, i.e. 11% of the tota) area of Lithuania. The [}
marshy areas comprise 5% of the total area in Lithuania. The -
Principal means for the drainage of these territories with in-
creased moisture content is the drainage by means of ceramic

tubes. Half of the area is drained by an open network of canals.

In future, the canals are to bhe replaced by drainage. Topo-

Card 1/5 graphic maps are required for this purpose. 1) Topographic maps

10017-8"
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Topographic Maps for the Drainage of Territories in the Litva SSp with
Excessive Koisture Content

for draining the territories by means of closed drainage, In
1958, the "Technical Conditions for Carrying Out the Topo-
graphic-Geodetical Work for a Detailed Drainage of Land Parcels

up to a Surface of 5 kmz" vwere published by the Glavnoye
Upravleniye vodnogo khozyaystva MSKh SSSR (Main Administration
of Water Economy MSKh USSR%. According to this prescription,
the topographic survey is carried out on a scale of 1 : 5000
with contour lines every 0.5 m. On the basis of the survey, a
plan at 1 : 2000 is completed. The demands to topographic maps
resulting from the operational conditions for an amelioration
drainage system are pointed out here. It is stated that for
projecting a drainage net it is suffic

for obtaining individual markings with

+ 0.25 m, and an error of inclination of + 0.22%. Such accuracy

is obtained by a relief survey with contour lines every 0.5 m.

guaranteed
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. SOV/154-58—6-7/22
Topographic Maps for the Drainage of Territories in the Litva SSR With
Excessive Moisture Content -

by the "Specifications for Topographic Surveys on the Scale of

1 3 5000 and 1 : 2000" published in 1955. 2) Topographic map

for draining the territories by means of open cenals. Such
drainage is carried out in marshy areas and in regions with
mineral waters. For this, a map of 1 : 10000 with contour lines ]
every 1 m is sufficient. Such survey is carried out in Lithuania.
The mean deviation Squares vary between + 0,15 and + 0.20 m.

There are 1 table and 5 Soviet references.

ASSOCIATION: Moskovskiy institut inzhenerov geodezii, aerofotos"yemki i
kartografii (Moscow Institute for Geodesy, Aerial Photography
and Cartography Engineers)

SUBMITTED: July 15, 1958
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BURTELOV, M.G., inzh.; TULIGLOVICH, P.T., inzh.

Charlcteristips of the maintenance of tracks with asbestos ballast,
Put! i put.khoz, 7 no,8:29-30 163, (MIRA 16:9)

1, Zamestitel! nachal'nika Kargatskoy distantsii puti Zapadno-

Sibirskoy dorogi (for Burtelov). 2. Barabinskaya distantsiya Za-

padno-Sibirskoy dorogi (for Tuliglovich),
(Railroads—HMaintenance and repair)
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TULIGLOVICH, P.T., inzh
M °

Device for rail fastening, Put' 1 put,khoz, 5 no.9;29 S 16]

1. Barabinskaya distantsiya, Zapadno-Sibirskoy domgi.' (MIRA 14:10)

(Railroads--Rails—Defects )
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KAMMAL, Uno; TORMISTO, Vello; TULIK, A, [translator]; VASIL'YEV, P .
VEBER, Kh,, tekhn, rc;'cl‘;“'“““""”—“"w J’ y Puy Ted.;

[Tallinn] Tallin. Tallin, Estonskoe gos., izd-vo, 1960, 73 p,

(tat1imm) (MIRA 14:11)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8

TS R R e o BY S IS AT T e S LIS S e A e T T L A e AR e A T e s S e

VAREP, Endel'; TULIK, A,, red.; VEBER, T., tekhn. red.

‘ Estonskoe gos. izd-ve, 1960. 52 p.
g . Tertu. Tallinn, Estonskoe g it 1503)

(Tertu—~Description)
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GRUZDEV, G.S,, dotsent, kand, sel 'skokhoz, nauk; TULIKOV AM. , asaistent
s o ‘;—w_':-e‘s.l'—*v' ':_.v'!.,.r 5 )

IDOZ'B&Bing the o, iAveness of chemi :
grain fields. Izv. YSKHA no.1:1s 6-148”1'-62?8(1 control in
| (MIRA 17:4)

1. Kafedra zemledeliya Mggkovsk
() d }
atvennoy akademii imeni TiMryazZvZf e enina "ol akeihoayay-

CIA-RDP86-00513R001757410017-8"
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HO33*  The Inttucnce of Mineral Sutrition on the Vit

of Solutions and the Saechurification of Potato Starch. (o

Borssan ¢ G M Pabakena Hiokhoe, « 160 Non Do 1S
LI B e

A betwdid stisly Fablos and waphs 10t
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GRUZDEV, G.S,, kend,sel!skokhozyaysfvennykh neuk, dotsent; TULIKOV, A.Mi»
aspirant-

Cultivation practices and chemical measures for controlling off-
set weeds, Izv, TSKHA no.3:23-38 161, (MIRA 14:9)
((\Heed control) _
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CHEKMAREV, Yekov PFedorovich; TULIYGV, Boris Alekeeyevichj
NIKITINA, N.I., red,

[Arithmetic for normal schools] Arifmetika dlia peda-

1 gogicheskikh uchilishch, 12d.8. Hoskva, Prosveshche-
; nie, 1965, 302 p, (MIRA 18:€)
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TULIKOV, 8, | "
';Iie are for peace; a song. p. 9.
(LUDOVY ROZELAS,, Vol. 9, no, 18, Apr. 1953, Czechoslovakia)

[ ’ ral.y f CO!lg!'eSB,
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IOFFE, 8.T.; POPOV, Ye.M,; VATSURO, K.V.; TULIKOVA, Ye.K.; KABACHNIK, M.I.,
akedemik e
DOklc

Keto cis-trans-~enol equilibrium of 3-alkylacetylacetones.
AN 83SR 144 no.418R-805 Je 162, (MIRA 15:5)

1, Institut elementoorganicheskikh soyedineniy AN SSSR.
(Acetone) (Isomerization)
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{ICHALSKI, Jan; TULIMOWSKI, 2dzislaw

Organophosphorus compounds of sulfur and selenium, Pte24.
Rocz chemii 36 no.12:1781-1785 163,

JI.;dDepartnent of Organic Chemistry, Technical University,
Ze
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BULOVSKIY, Pavel Ivanovich; POVALYAYRV, Andrey Vladimirovich; SOKOLOV,
A.1,, inshener, redaktor; TULIN,A.S., redaktor; ZAVATSK1Y,B.F.,
inzhener, retsenzent; CHISTYAXOVASAIY., tekhnicheskiy redaktor

[Technology of inatalling electric measuring instruments] Tekhno-

logiia sborki elektroizmeritel ‘nykh priborov, Moskva, Gos,.izd-vo

obors promyshl., 1955. 303 p. (MLRA 9:2)
(Electric meters)
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ifcance of boroR for the u(ﬂludau of lh! mineral
tiona) elcmem of the yodxo! solls. A, lulmwm
) 1040 'N—.’ﬂ(u\ ('nn'ﬂh. )
[T wuh lh\ b aand) M.h lu \ w salts ahinwerl that un
feas 1} was present (in the T of added tinast, the plants
died. The gative offect of Ca Wi greatest in wv niti
vated sofls with wril-pronouis “ef podent q aalities The
offcet of Ca s indireets Calr ‘unmlnlnlhr nitrification
arnvimsoﬂnctrﬁa B &sam« fluo' clenent fof thesr

actetias be feads t0 depletion
i g of 118 (0 n;nl#

th hv the plants

wilta € u with better cesul (
yet if lhc hydmlylk‘ idi ~m| is neutratized w ith
MgCO: only, then the same nrg'mvc cesults wrv (umlucnl
s with the ewwest of CaCly, that i1, the catios Ca K ot
My Kare inoreaws - in the plnnl above aoemal.  Wheo My
alts ure wdded togrther with Ca salts, they devied< lh-
iv:u(mvhn. l teria (o not feIove &
3 since lhc
jes some B. Hac-
teriz eve fenth of planteas
dothe nitrificrs, une sugar 1. 2555
of the wright |\l |hL wil? nitrate fentilizts in poedenl
soils has added 25 days ¢ of the punu Patate
fiour had no cffect. 18 relerences. _ s, Shapiro
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TULTH, A. S. "The Phosphate Cenditions of ths s631s of the step'iegion gi‘ tr
Crimea and the Fertilization of Field Crops.” <Coil Inst imeni
V. V. Dokuchayev. Acad Sci USSR. Moscow, 1956
(For the Degree of Doctor in Apricultural Science)

So: Knizhnaya Letopis' No. 18, 1956
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vuservated Trauts.e Geeaoas. Legusinous drain
Trepical fawagia,
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Tor Liid, Mol 2001h

B

Sevaatiyanova, 7.V,

]
Crimazn Agr, Institute,
13 3

o) .
}fhus;ﬁu rug Mutrition of Winter Wheat on the 1
“Bouthern Chernszem and “ark Chestnut Soils of

ghe Crimean Steups. :
Tr. ¥ryme o,-khe In-te 1957, No,5, 265-730 :

Fleld aud lmboratory studiss wers mada in bhg °
yeurs 1950-1952, A description is glven of :
Lhs objeot and methods of invagtigation, of :
agromstgorological conditlons of the vegstation
OF winber wheat iIn 1950-19231, and data 1s
preseniad on bthe gffeuct of phoanhorocud ferbil-
i;ara on ahove-ground sesunulation snd osn the - -
wiee’ ylald, on rco% distribubtion and walsht,
eiild on the phosphor ua upbaka of wineaep wﬁeaﬁ
Plantisd after rallow and various precoding :

/2
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APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8"



17-8

"APPROVED FOR RELEASE: 03/14/2001

TS tN Y OISR R PR R Sy Rt g Yo el 10 Bt Dt Uk T AU AP SR T S et S RNt ST T NP NN S0 SRt Bt e I Al Ry

CIA-RDP86-00513R0017574100

ey

_ TOLIH, A.S. (Hoskva)

i lectrozagnetic
Generalization on conditions of proport‘on‘ in e .
syetems, Avtom, 1 telem, 21 no, 33 374383 #r '60. (MIRA 13:6)

— (Electromagnets)
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TUL'CHINSKIY, L,X,

Compact apparatus for determining the Curis point ‘'of small

. Zav.lab, 26 mn0,2:232-233 '60,
ferromagnetic bodles v Uoes 13:5)

1. Institut metallokeramiki i apetsial'nykh splavov Alcad,efnii

nauk USSR,
(Ferromagnetism)
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Author
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Title
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USSR - '
S0il Science. Fertilizers. Mineral Ferti-
lizers. J

RZhBiol.y No 6, 1959, No 24647

Talin

Ialin, A, S,
‘"KrymskéyX“Obiast State Agricultural Experi-

mental Station.
Tumulus Ashes as a Fertilizer.

Tr, I(rymSk. Obl. £0S, S.-kh. Opytno St., 1956’
2, 17-25

Tvmulus ashes, huge deposits of which were
formed in antiquity in various parts of the
Crimean steppes from the remains of steppe
plants, grain straws and dung, contain 2,1-
305 percent of K,0 and 100-1.§ percent of
P05, For-the Crimean soils, reacting negati-
vely to K, 1t is only a phosphorus fertilizer

1/2
49
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Category : Soil Science. Fertilizers. Mineral Ferti-

: lizers, J

Abs Jour : RZhBioli; No 6, 1959, No 24647

Author $

Inst :

Title :

Orig Pub

Abstract ¢ and the dose should not exceed 1,5 t/ha,
The total harvest increment of the most 1m=
portant cron-rotation cultivation - corn,
winter wheat and winter barley - in one year
ggn;i;ted gff3&g ¢ of seed and 7.5 ¢ of straw

o2 ¢ of fodder units from ohe acre, ==

N. N, Sokolov )

Card ¢ 2/2
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eopripy ;USSR
CATLI0RY . Soil Science. Organic Fertilizers.

LS. SOUR, RZnBiol., Moo 3 1959, Mo, 10699

AUTHOR
IWST, Crimscn State A tural Experimert Station
TITLE Effecrtiveness of Manure in Crimsan Steppe.

ORI, FUR, Tr. Krymsk. obl, gos. s.~kh. of¥tn. 8%., 1956, 2, 5-15

!

FATSTRACT sccording to the results of the wnalyses at Crimeun

! Experiment Station, macure kept in coepsct siles for 3z |
gouths, containd N - 0474y Pplc ~ 0.16% and £,0 - 0.26%.!
Mapure is chiefly = phosphorus Tertilizer. During 1946~ 1
1954 field experiments, in the 10-field erop rotation, !

the incremses in the yields of winter whest on fallow and

of corn from the diract action.of manure (20 tons} end

Pe. 69, were almost identical on an average for a number

30
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Fo, 10699

e=utnersfha. Th2 higher residusl affsct of wmenure ip

euplainod chlefly by the simultanvous setion of % in
pasure. Cu spriong harley, ths reafauul effeciy of

manure and Pc epplied updsr the predessor vinier crep,
ghowed vory weskly whieh i3 axplained by ths afysyv-effect
of fuilow. Gresases grew pocrly in these years and for
the most port did not¢ react to the fertilizera.

Tharg. -
fore, the agyregste lacrssss in the yizld of the z:unye
iepd lipk of the crop rotation ia one hall that of the
cereal link, -- N, H. Sokclov
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AUTHOR
TITLE:
PERIODICAL:

ABSTRACT:

Card 1/5
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78107 '
50V/103-21-3-1%,/21

Tulin, A, 8. (Moscow)

ey

Generalized Proportionality Conditions of
Electromagnetic Systems (Geometr'y of Electromagnetic
Systems)

Avtomatika 1 telemekhanika, 1960, Vol 21, Nr 3,
pp 374-383 (USSR)

In the paper certain coefficients are defined which
allow the investigation of features of various
electromagnetic systems. The investigation 1s
based on geometric and economic premises, The
fundamental characteristic parameters of
eélectromagnetic systems are: (1) the sSo-called
"meometric constant" characterizing the electro-
magnetic energy accumulated by the system,
determined in relatlve units by

1 8,8
[ e, (’,')

‘;-—Q—i LM l’u ’
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Generallzed Proportlonallty Conditlons of 78107
Electromagnetic Systems (Geometry of 50V/103-21-3-1% /21
Electromagnetic Systems)

(2) the "geometriec function" given by
: 3
A=tV | @

which serves to minimize the volume of actilve
materials, Here SM’SC are cross sections and

’LC are average lengths, of the magnetic
circult and of the winding, respectively; Q

1s the sum of volumes of active materials.

Analysis 1s carried on for the system shown in

Fig. 2. The analysis is based on Eqs. (7) and (8).
Results obtained are given in Fig. 3 showing the
optimum geometric forms of the investigated system.
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Generalized Proportionality Conditlons of 78167
Electromagnetic Systems (Geometry of S0V/103~21-3-13 /21
Electromagnetic Systems)

q{{[‘ - L-d-»La-»l

Flg. 2. Geometric shape of the three-core -
electromagnetic system,

Some considerations from the economy point of
view are glven. 1In conclusion the author says
that this method gives a continuous series of
optimum versions of geometric shapes, for any
electromagnetic system. The sequence 1n this
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Generalized Proportionalality Conditions of 75167
Electromagnetic Systems (Geometry of S0V/103-21-3-1%/21
Electromagnetic Systems)

Fig. 3. Successive serles of optimum geometric
forms of three-core electromagnetic system at
various relations between the winding and the
volume of magnetic cilrcult,

series depends on the relation between volumes of
the winding and the magnetlc cilrcuit.
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TULIN, A.S.

wetsapmn indrical reter.
Inductien watt-heur meter equipped "iﬂ-lsg.cyl ’ (wmA 12:1)

Inferm,~tekhn, sber. MEP 1e.B8:23-30

1.Vsesoyuznyy nauchno-issledovatel! skiy 1natitut elektropromyshlennosti.
L ]

1 ( ¥att-hour meter)
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Name: TULIN, Aleksandr Stepanovich
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Dissertation: FPhosphato conditlion of golls - ’
the Crimean steppe and fertllization
of field crops

Degree: Doc Agr Sci
Affiliation: Crimean Agr Inst

Defense Date, Place: 9 May 56, Council of Soil Inst imeni
Dokuchayev, Acad Scl USSR

Certification Date: 6 Jul 57

Source: BMVO 18/57
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S o, ussi (600)
L. 3caffolding
7. Interior Scaffolding on metal suspansion supports. Sel', stroi. 7 no. 6 1652

9, Hontnly List of iygsian Accessions. Library of Congress liarcn 1953. Unclassitied,
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TULIN, M., polkovnik, }land. filosof'skikh nauk

Social nature and purpese of the arzryéof e sccialist statse,
i . 311 5 no.R:45-50 Ja '65.
Komm. Vooruzh. 311 5 (vIA 18:3)
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[T.S.Mal' teev, collective farmer and socientist] Kolkhoznik-uchenyl

- 1khoz s 1it~
7.8.Mal'tsev. Izd, 4-ce, dop. Mogkva, Gos. izd-vo se oy 101;{3

6. 143 p.
195 (?‘[al';.i tsev, Terentii Semenovich, 1895 )
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KAYBICHEVA, M,N,; FADEYEVA, N.I.; TULIN, N.A.; SHATALOV, M.I,

Bagic refractory wastes are a valuable raw material, Metallurg
6 no, 1:18-20 '61, (MIRA 14:1)

1, Vostochnyy institut ogneuporov i Chelyabinskiy metallurgiche—
skiy zavod,
. (Refraztory materials)
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KAPEL'NITSKIY, V.G.; SHVED, F.X\}; YARTSEV, M.A.; TULIN, N.A.; POZDEYEV, N.P.;
SERSEYEV, A.B.; MERENISHOMEVA, I.I., KALININA, Z.M.; POZDNYAKOV, M.V.
Prinimali uchastiye: KUZOVATOV, V.[i.; MAKSUTOV, R.F.; MYSINA, G.Ye.3'
SHELGAYEVA, A.V.; ZHIVICHKIN, L.A.; GAYDUK, Yu.A,; GALYAN, V.3.;
SOSKUV, D.A.; KHMELEV, I,I,; PARABINA, G.l. .

T

4
Making steel and alloys in vacuum furnaces. Stal' 23 no.4:325-328
Ap '63. -, (MIRA 16:4)
(Vacuum metallurgy) (Electric furnaces) '

I
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SOURCE CODE: UR/0125/65/000/009/0077/0078

AN ’-7/ L)
AUTHOR: _Privelov, N. T. (Engineer); Tulin, K. A?mtEngineer); Medover, B. 1. {Doctor

— —_—— !
of technical sciences); Maksimovich, B. T. [Candidate of technical sciences) ~f, |
S 55

=,
ORG: none éﬁ

TITLE: Quality‘and production cost of DI-l(and §1961 steels melited in open-arg vac-
uum-arc, Or electroslag furnaces /@ ;

8CURCE: Avtomaticheskeya svarka, no. 9, 1965, 77-78

"TOPIC TAGS: steel, hest resigtant steel} steel melting, are melting, vacuum arc

] meltggéé electroslag meltigg/QOKhlSN3MA steel, 13Kh12N2VMFA steel

‘/'?1 ‘.' i {

ABSTRACT: The quality and production cost of DI-1 (20KhlSN3MA)fZ;d EI961

(13Kn12N2VMFA) Beat—resistant steels melted in open-arc, vacuum-arc, or electroslag

furnaces have bfen compared. It was found that vacuum-arc and electrozlag-melted

ingots have a dense, uniform structure without the segregations and other defects

observed in metal produced in open-arc furnaces. Electroslag melting reduces sulfur

content. Zzt much difference was found in the chemical composition and mechanical

_l_properties{-of steels melted by different methods. The production cost of electroslag=
melted and vacuum-arc steels was 38—=45% and 248—275% higher, respectively, than

that of conventionally melted steels. The quality of electroslag-melted steels 1is

!

j
!
.
|
|

€ard 1/2 ... upc: 621,7191.9
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Vaouum treatment ¢f 1iquid ferrochremium, Stal! 25 nc.8:820-
53 %63, (MInh 18.9)

1. Chelyabinskiy nauchnc-issledovatellskiy institul metallurgii i
Chelyabingkiy metallurgicheskiy zavod.
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8/131/60/000/04/10/015
B0O15/B008

AUTHORS: Kaybicheva, M.N., Tulin N.A., Bastrikov, N.F., Fadeyeva, N.I,

TITLE:

Rt e A

Wall-blocks of Electric Steel-melting Furnaces From Scrap of
Magnesite-chromite Bricks

PERIODICAL: Ogneupory, 1960, No. 4, pp. 186-188

' TEXT:

Experiments with these wall-blocks which were carried out at the

Chelyabinskiy metallurgicheskiy zavod_(Chelxgyiggk_Mgtalluggigg;_glant) are
described in the paper under review. The charge was produced by crushing scrap

of used magnesite-chromite- and chrome-maegnesite bricks, The chemical compo-

sition of the experimental charges is given in table 1 and their granulation

in table 2. Various grades of steel were smelted in the furnace with magnesite- —
chromite wall~blocks, the temperature of the metal before tapping being

between 1560 and 1640°. It is stated in conclusion that the stability of the
magnesite-chromite wall-blocks rammed from scrap is not inferior to that of
w#all-blocks made from magnesite powder. Various other furnace parts can also be
produced from ground scrap of used bricks. The consumption of metallurgical
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Wall-blocks of Electric Steel-melting Furnaces s/131 60/000/04/10/015
From Scrap of Magnesite~chromite Bricks B0O15/B008

magnesite powder may be reduced by using scrap. There are 2 tables.
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: TULIN,..N-V.A.,; 'POZDEYEV, N.P.; YARTSEV, M.A.; SERGEYEV, A.B.; ZHWVIGHKIN, L.A.,
alektrik; GAYDUK, Yu.A., mekhanik

Adoptir;g the vacuum induction furnace OKB-571-B, Metallurg 8 D044 824~26
Ap 163, - : (MIRA 1633)

(Electric furnaces—Design and construction)
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YARTSEV, M.A.; LANDE, P,A{3 TULIN, N,A.; NOVOZHILOV, N.G.

Service of electric furnace linings at the Chelyabinsk Metallurgical
Plant, Stal' 23 no0.5:429-432 My '63. (MIRA 16:5)
(Electric furnaces--Design and construction)
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KAYBICHEVA, M.N,; MAR'YEVICH, N,I.; TULIY ; SMAKOTIN, I.V.;
LANDE, P.A,; TEREKHIMA, P.Ya,

Service of unburned magnesite-chromite adapter bricks in
electric furnace walls. Metallurg 7 no.8:16-18 Ag '&2,
(MIRA 15:9)
1. Vostochnyy institut ognsuporov i Cheglyabinskiy
metallurgicheskiy zavod.
(Electric furnaces) (Refractory materials)
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KEYS, N.V.; GOLIKOV, Ye.S.; TULIN, H.A.; KOKAREV, N.I.; ZHUKOV, D.G.

tMarmfacture of steel in electric furnaces" by A.D. Kramarov.
Stal! 22 no.1:42 Ja '62, (MIRL 14:12)

1. Chelyabinskiy metallurgicheskiy zaved 1 Urall'skiy institut

chernykh metallcvy,.
(Steel--Electrometallurgy)
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8/133/61/000/007/007/017
AOSK/A129

AUTHORS 3 Yz_ujtggv, M, A,, Tulin, N, A,, Bastrikov, N, F.

TFITLE; Use of concentrate instead of ferrotungsten in the ChM2
PERIODICAL: Stal®, no, 7, 1961, 613 - 614

TEXT: When the metal bath is alloyed with ferrotungsten containing 70 - 73%
tungsten, the quantity of tungsten that can be recovered from the bath is 85 - 95%,
depending on the steel composition, The great losses in tungsten are due to its

high specific gravity (19.32) and high melting point (about 3,3802C), Even at the
maximum temperature of the molten metal tungsten will not melt entirely and part cf
1% setiles on the bottom of the bath, In order to reduce tungsten losses, tests

were carried out in the Chelyabinskly metall' rgicheskiy zavod (Chalyabinsk Metal-
lurgical Plant) with the coopsration of M. I . Shatalov, P, I, Puzikov, T. A. Bros-
lavekaya and N, T, Privalov to try out replacement of ferrctungsten by a tungsten /
cencentrate, The test meltings were made in a S5-ton arc furnace, the concentrate Y __|
was added either during melting or in the charge, The latter methed was found

more efficient, both with regard to operational conditions and the uiilization of
‘tungsten, bscause when the concentrate is added to the charge tungsten can be re-

Card 1/3

i

R PR T S — A i N X - ) - T P
A e T N R T A T T B T U S e S A S i T T e M A ST R S B D R E O R Ly T G Y e R

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8

i S R T R L

8/133/61/000/007/007/017
Use of concentrate instead of ferrotungsten in the ChMZ  A054/A129

dused from wolframite during the melting of the bath, As reducing agent silico-
chrome 50 (49,2% Si and max, 30% Cr) was used, the charge consisted of 0,5 -
0.T6 C, 2,704 Cr, B 40% W and 0.60% Si, as prescribed for 3X2E8 (3KnaVB) type stesls,
On the bottom of the bath 250 kg lime was added, next 400 - 500 kg ball-besaring .
steel scrap, low-carbon waste from the rolling shop, silicochrome, then again
ball~bearing steel waste, and at the edge of the burden the tungsten concentirais,
The melting of 3KhaV8 steel takes 3 hours and 20 minutes, The finished metal con-
tained: 0,33% C, 0.24% Mn, 0,23% 31, 0,017¢ 3, 0,023% P, 2.34% Cr, 0.1T% Ni,

8.36% W and 0,43% V., At a power~consumption of 686 kwh/t 5,040 tons of good quali-
ty steel were produced, The tungsten-concentrate has a high sulfur content (0,55
- 0.65%) which can be lowered by skimming part of the slag in the reduction perici
for 30 - 40 mimtes after refining starts and adding fresh slag or by processing
the slag with aluminum powder., The phosphorus content of the stsel produced with
the concentrate is lower than that of conventional steel, bscause the wolframite
concentrate contains less phosphorus than ferrotungsten, The recovery of tungsten
is less efficient when the carbon content decreases during smelting, it also de-
pends on the excess amount of silicon and on the way in which the concenmtrate is
fed ifto the bath. The use of wolframite concentrate instead of farrotungsten re-
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duces the. cost of 1 ton.of,3¥hV8 gteel by 44 rubles and 95 kopecks (new currency),
If the new method is further: improved, smelting time can be reduced by 10 - 15
minutes (which saves electrio power), while all the tungsten can be racoverad,

The metal produced with the concentrate corresponds to the standards, The method
is already applied on gn industrial scale,
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~ FRIVALOV, N,T.; YARTSEV, M,A,; {TULIN, N.A.

Improving the technology of producing DI-1 steel. Stal! 23 ’
no.5:426~429 My 163, (MIRA 1615)
(Steel, Stainless—Electrometallurgy)
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SOURCE: 8tal', no. 5, 1063, 426-429
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| AUTHOR: _Prtoml B, Ye.; Dutko, D. A:j Hedovats 8. I.; Latash, Yu. ¥oi Maxsizowich
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B, 1.; Sheve "
‘ PoLusnov G K.y Chudin, R 1.4 _L\\b.’.netu. I, A3 Yortsey, M. A. 3 _Keys, K.-Ves
V. G, Privalov, H, T+s Pis'manno¥, V. 8.; Kholodov,
]

A Enpe],'ngtnkix, 1]
3 i1 8. N,} Bngtrekov ¥: .3 Doncto, I, D4 8ilayev, A. Ya.

' TITLE: Method of electroslan cnoting ¢ ingots. Class 18, No. 1667‘!3‘

]
| BOURCE: Byulleten' 1zobretentiy 1 tovarnykh znakov, RO« 5, 1965, 34

TOPIC TAGS: ingot cesting, ingot electroslag casting, electroslag melting, steel
melting, slloy melting, metal melting

cr: This Author Cartificate introduces 8 pethod of electrosleg casting of

ingots in an open or protective atmosphere or in vacuum, in which slag is rirst
melted in 8 mold vith & nonconomble or consumable electrode arc or plaszs Jet.

To improve the metal quality and the ingot surface and to raise the yield, the
polten metal OFy if needed, the slag is poured i{nto the mold through s hollov con- -
supable or nonconsussble electrode (see Fig: 1. 0f the gnclosure) . O0rige m‘ ;ﬁu

) figure. . .
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. AUTHOR: Bezobrgeoy, 8. V.; Kadarmetov, Kh. N:} Charushoikdve, G vg,xr:dm.n%;.
Ponomarenks, Yu, .G,s Tulln, N. {Poxdeyev, N, P.; Sergayav, A, ¥, . :
{’n‘\:—_—:b——-;{f --'“—4"-'—11;2‘ - 4 =3
TLE: Yacuu of liquid ferro
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SOURCE: Stal', no. 9, 1965, 820-823

e e

ol
3

" TOPIC TAGS: fexrochrome, low urbon‘fermchrou, 11quid ferrochrore, ferrochroms
decarburization, ‘vacuum decarburization .

ABGTRACT: To develep a techaique for industrial-scale production of low-carbon
ferrochroaium, the Chelyabinsk Scientific Resesrch Institute of MetallurgyStogethar
« with the Chelyabinek Matallurgical Plant conducted (1960-1964) a series of laboratory
and semi-industrial scale experiments on decarburization of 1liquid ferrochromium
‘in & vacuum induction furnace. The experimental’ results showed that vacuum treat~

alloy fros 0.05~0,07 to 0,01--0.02% in 1 hr, end even lower with further treatment,
The chromium content of tbc-'nlloy vas practically unchenged, end the ioss of fexro-
chromium did not exceed 3%, The povar consumption for vacuum traatment was sbout -
300 kvh per ton of liquid ferrochromium, snd the carbon oxtdation rate ves 0.0006 to
0.0009% C/min., In mdueud--uy producticn, liquid ferrochrouium can be poured .
..l 1iato .hl:gd;c from which, after slag removal, the mtal 1s poured into the crucible °
ol Card 1 ; :
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k of an induction furnsce. The air is then evacusted from the furnace snd sftex .. __ |
—tfutn;ﬁt the degsssed matal is cast in flat ingots in air or in vacuum, To -p::g

up the treatmsnt, the crucible preferably should ba of lIarge disnatsr 20:1 ;:w:hould
tively shallow, end the content of carbon snd phosphorus in the initia z el
not exceed 0.07-=0.09 md 0.03%, respectively. Orig. art. hes1 1 figure an Ny
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SMELOV, Sergey Petrovich, prof., doktor biologe.nauk; MOVSISYANTS, Agaron
Pogosovich, kand.sel!sgkokhoz.nsuk; TULIN, H.S., red.; GUREVICH,
M.M,, tekhn.red,

[Improvement and correct use of meadows and pastures] Uluchshenie
i pravil'noe ispol'zovanie lugov i pastbishch, Moskva, Gos,izd-vo

sel'khoz,lit~ry, 1959, 87 p. (MIRA 13:6)
(Pastures and meadows)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8"



;IR

"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8

55T

© KAYBICHRVA, M.N., LI, F.A , BASTRIOV, K.T., FEDETEVA, B.i.

Wall blocks of electric steel-smelting furnaces made of”m.gnqeﬂsite-
chromite brick wastes. Ogneupory 25 no.4:186-188 160, (iIRa 13:8)
(Pirebrick--Testing) (Chelyabinsk-~Smelting furnaces)
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MAKSIMENKO, Nikolay Vissarionovich, kandidat sel!skokhozyaystvennykh nauk:
TULIN, N.8., redsktor; ZUBRILINA, Z.P., tekhnichseskiy redaktor
i [Companion eropping] Uplotnennye posevy. Moskva, Gos. i’zd-vo
e sel'khoz. lit-ry, 1956, 52 p. (MIRA 10:3)
R (Companion crops)
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SUSLOV, V.M., otv.red.; VASIL!'YEV, D,S,, red.; GEYDEL'BERG, Ye.2., rods;
IGNAT'YEV, B,K., red,; MOSKALENKO, V,I,, red,; PANCHEHKO, 4,Ya.,
red,; UMEN, D,P,, red,; TULIN, H,S., red,; ANTONOVA, H.H,,
kimdozh,~tekhn,red. T

[Collection of scientific research papers on oilseed snd sromatic
plants] Sbornik nauchno-issledovatel'skikh rabot po maslichnyn
1 efiromaslichnym kul'turam, Moskva, Izd-vo M-va sel!.khoz,SSSR,
1960, 284 p, (MIRA 14:3)

1, Krasnodar, Vsesoyuznyy nauchno-issledovatel‘'skiy Institut
maglichnykh i efiromaslichnykh lul®tur.
(Oilgeed planis) (Aromatic plants)
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SLVEDARG, V.., red.; TULIN, N.S., red,; DOLINSKIY, W.M., red.; GRIGOR'YEV,
A.I., red,; GORTEKOVK;"Z.DV, tekhn.red,

[Heroes of virgin lands; practices of subjugators of virgin lends

in Kazakhstan, Siberia, Urals, and Volga Vallgy] Geroi teelinyi iz

opyte pokoritelel tseliny Kezakhs tana, Sibiri, Urala i Povolzh'ia,

Moskva, Gos, izd-vo scl'khoz, lit-ry, 1957, 566 p.  (MIRA 11:4)
(Reclaration of land)
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"""”""t“'%&néﬁﬁf'p.a . SHAIN. S.Se; KONSTANTINOVA, AM.; OEBASIKOVA, A.I.; HINYARVA,
" 0uHo; FEDOSHIEY, B.V.; TULIN, N.S., red.; OCR'EOVA, Z.D., tekhn.

s IR T
rod,. (—‘“‘&

[Growing red clover] Kul'tura krasnogo klevera. Woslkva, Goe. 1zd-

vo gel'lhoz. 1lit-ry, 1958, 541 p. (MIRA 11310)
(Clover)
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BANNIKOV, P.A.; TULIN, N.S., red.; PEVZNER, V.I., tekhn,red,; ZUBRILINA,
i.p., éakhn.re&"; a

[Por good crops; practices of leading collective farms of Penza

Province; & collection of articles] Za vysokie urozhai; iz opyta

peredovykh khoziaistv Penzenskoi oblasti. Sbornik statei, Moskva,

Goa.izd-vo sel'khoz, lit-ry, 1957, 166 p. (MIRA 11:2)
(Penga Province—-Field orops)
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SHEDBROV, Semen Georgiyevich, kandidat sel'skokhozyaystvennykh nauk;
TULIN, N.S., redaktor; ZUBRILINA, Z.P., tekhnicheskiy redaktor
Mﬂ"mﬁ:ﬁ"\.
[The use of lims on turf-podzolic soils] Primenenie izvesti na
dernovo=podzolistykh pochvakh, Moskva, Gos. izd-vo sel'khoz.
1it-ry, 1956. 62 p. (MIRA 10:3)
(1ime) (Podzol)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8

DF T AR e et h T £ R e i T i T b S e N R G e ALt i 1 ke A A S S i et e

ARINSHTEYN,A,I,, kandidat sel'skokhozyaystvennykh “a“k‘*mgﬁlgauﬁgfggww‘
v redaktor; TUREVICH, M,M,, tekhnicheskiy redaktor. e

[Producing high yields of hemp, ambary hemp, and jute;collection

of articles] Vyrashchivanie vysokikh uroszhaev konopli, kenafa

i dzhuta; sbornik, statei. Moskva, Gos,.izd-vo sel'khoz,.lit-ry,

1957, 109 p. (MLBRA 10:6)
(Fivers)
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TULIN, S.’.A_..&,[translator]; GRACHEV, S.I., polkovnik, obshchiy red.;
casushtfEETUOV, AP, , mayor, red,; KNYAZEV, R.V., red.; MEDNIKOVA,
AJH,, tekhn.red.

{Birth of the Czechoslovakian Army; collection of articles]

Rozhdenie chekhoslovatskol Harodnoi armii; sbornik statei,

Pod obshchei red., 1 s predisl. S.I,Gracheva. Moskva, Voen.

jzd-vo M-va cborony SSSR, 1959. 278 p. (MIRA 12:1))
(Czechoslovakia--Army)
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PETROV, Vledimir Sergeyevich; TULIN, Sergey. Alekseyevich; UKHA;NSKIY. s
'F.Ya., red.; g;gL’SKAfA;”TfK:, red,~leksikograf; AKSEL'iOD,
I.Sho, tekh!]. red.

[Russian~Czech polytechnical dictionaryRussko-cheshskii poli-
tokhnicheskii slovar!. Moskva, Glav.red. inostrannykh nauchno-
tekhn, slovarei Fizmatgiza, 1962. 635 p. (MIRA 15:12)
(Rugsian language--Dictionaries—-Czech)
(Technelogy—Dictionaries)
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Salikov, A.P. Candidate of Technical Sciences, and
Tulin, S.N., Eogineer. 110-6-13/24

“Tubes with wire fins of optimum dimensions for the

gas coolers of electrical generators. (Trubki s provo-
1nchnym orebreniyem optimal'nogo razmersa dlya gazookh-
laditeley elektricheskikh generatov.)

nJestnik Flektropro shlennosti"(Journal of the Electr-
ical Industry) 1957, vol.28,N0.6, pp.45-49 (U.S.8.R.)

The gas coolers of hydrogen-cooled alternators are

located in the rotor frame and so it is important to

make them as small as possible. To increase the cooling
surface of the tubes, spirals of wire are wrapped

round them to form cooling fins. It is, therefore,
necessary to determine the best way of making such fins,
selecting the wire diameter, the number of loops per
turn, the width and height of the loops and the pitch.
With this aim the All-Union Thermo-technical Institute
in collaboration with the Troitskiy Electro-mechanical
Works (Troitskiy Elektromekhaniches Zavod)
(Engineers G.V. Vishnevskly and v.I. Kokoreva) investi-
gated the heat tranefer and resistance of bundles of
fubes with different designs of wire fins. As a result
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Tubes with wire fins of optimum dimensions for the
gas coolers of electrical generators. (Con?lg

110-6-13/24
of the investigation a fin design was found which makes
it possible to reduce the weight of the tubes by 305 and
the size by 40% as compared with the tubes used until
recently. The main dimensions of the three most succ—
essful designs of wire-fin tubes and of the old design
are ‘given in Table l. The increase in the efficiency
of the new tube as compared with the old is illustrated
in Figs. 2 and 3, which give the characteristics of the
air coolers for a 50-megawatt generator using the
existing and the new tube designs. Similar comparisons
are made in Table 2. Fig. 4 gives design curves for
determination of the heat transfer coefficient using
wire fin tubes of type No. 9, and Fig. 5 gives a Curve
for determination of the hydraulic resistance to flow
over the outside of this type of tube. Similar curves
for the other two improved types of tube are given in
Figs. 6-9. Formilae are given for the preparation of
similar curves for the hydrogen zoolers of generators.
The experimental data in respect of heat transfer to
air for the old design of tubes is in agreement with tne
heat transfer curves used by the Elektrosila Works.
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Tubes with wire fins of optimum dimensions for the
8as coolers of electrical generators. (Cont,)

The €xperimental datg of the resistance of these tubes

18 somewhat; higher than the works"® figures, becauge in

: the present tests the tubes Wwere somewhat closer than
in the factory coolers.

There are 9 figures.

ASSOCTAYION: All-Union Thermo-technical Institute. (Vsesoyuznyy
Teplotekhnicheskiy Institut), i

SUBMITTED; uly 3, 1956. '
AVAILABIE:
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TITLE:
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ABSTRACT:

F T

_Tulin, S.N, (Engineer) 96-3-17/26

Heat tranafer and resistance in bundles of tubes with wire fins.
(Teplootdacha i soprotivleniye v puchkakh trubok s provolochnym
orebreniyem. )

Teploenergetika, 1958, ng-su No.3. pp.67-72 (USSR)

Heat exchange apparatns with finned tubes is widely used but tubes
with wire fins have so far been little used except in the gas
coolers of alternatcrs. This is mainly because they have been
little studied. The wire finned tubes that have so far been used

in alternator gas coolers are brass tubes of 17/19 mm diameter with
copper wire fins 17.5 mm high as illustrated in Fig.l. Theae were
menufactured without complete study and their geometry was evidently
selected from constructional considerations. Little experimental
work has been done on tubes with wire fina. The theory of the subject
is briefly considered and the method of presenting the experimental
data on heat transfer is discussed. Experimental work was under-
taken at the All-Union Thermo-Technical Institute becauso of the

need to economise non-ferrous metal in the manufacture of alternators.
The construction of the tubes investigated is given in Teble.l. and
illustrated in Fig.3. An expression is derived for the heat

transfer coefficient for the tubes. Various simplifying

agsumptions are described. The experimental graphs of Nusselt's
number as a function of Heynold's Number on logarithmic co-ordinates
are straight lines
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Heat transfer and resistance in bundles of tubes with wire fins. 96-3-17/z

are straight lines. The slope of these lines is not the same for
all bundles of tubes, but the differences are within the limits of
experimental error. The influence of the ratios of the pitch of
the loops, the height of the fins and the diameter of the main
tube to the pitch of the fins is then considered. To study the
influence of the ratio of the loop pitch to the fin pitch on the
heat transfer, tests werc made on four bundles of tubes, the
geometrical characteristics of which are given in Table.2. The
experimental results are given in Fig.4. and it will be seen that
jincrease in the number of loops greatly reduces heat transfer.
In order to investigate the influence of the ratio of the height of
". the ribs to their pitch on heat transfer, tests were made on three
bundles of tubes, the characterists of which are given in Table.3d.
The test results are given in Fig.5. which shows that increase in
the height of the ribs reduces the heat transfer coefficient. The
influence of the ratio of the diameter of the main tube to the
pitch of the fins, on the heat transfer, was studied by tests on
three bundles of tubes, the characterists of which are given in
Table.4. The test results are given in Fig.6. A special generalised
formula was derived to express all the experimental results and it
was used to plot Fig.7. The experimental results and the formula
are in agreement to within % 15%. A formula is recommended for
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Heat transfer and resistance in bundles of tubes with wire fins. 06-3-17/26

ASSOCIATION:
AVATLABLE:

practical calculations on wire finned pipes and tho limits of its
applicability are stated. This formula is claimed to give good
agreement with data of the Central Boiler Turbine Institute as shown
in Fig.8. The treatment of experimental data on resistance is then
considered. Tig.9. shows the results of studies of the influence
of the ratio of the loop pitch to the fin pitch on the resistance.
Results for the ratio of the fin height to the fin pitch are given
in Fig.10. Finally, a general resistance formula is given and is
used to plot Fig.1l. It is found that the experimental data agrees
with the formula to within £ 13.5%. On the basis of the work
formulae are recommended for the calculation of resistance in
different cases. There are 11 figures, 4 tables, 5 literature
references (Rusaitm).

All-Union Thermo-Technical Institute. (Vsesoyuznyy Teplo-
tekhnicheskiy Institut).

Library of Congress.
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E194/E455
AUTHORS ¢ Wi . Engineer and
alikov, .P., Candidate of Technical Sciences
TITLE: The Heat Transfer and Resistance of Tube Bundles With

Strip Ribbing
PERIODICAL: Vestnik elektropromyshlennosti, 1960, No.1l0, pp.33-36

TEXT: The All~Union Thermo-Technical Institute, in addition to
investigating heat transfer and resistance in tube bundles with
wire ribbing (Vestnik elektropromyshlennosti, 1957, No.6 and
Teploenergetika, 1958, No.3). hasalso studied two tube bundles with™
strip ribbing, one made by the “Uralelektroapparat" Works and the
second by TsNIITMASh. The "Uralelektroapparat" tubes are made of
brass and have ribbing of corrugated copper foil 0,2 mm thick,

The TsNITTMASh tubes are cold drawn of copper grade M-2, Tube
dimensions and geometry are given. The experimental studies of
heat transfer and hydraulic resistance in the ribbed tube bundles
were made in an open wind tunnel of 270 x 300 mm. The bundles
consisted of 44 vertical tubes arranges in eight rows, the tubes in
Card 1/3
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The Heat Transfer and Resistance of Tube Bundles With Strip Ribbing

the bundles being arranged at the apexes of equilateral triangles. .
The distance between the ribbing of neighbouring tubes was ] to

3 om. All the tubes in the bundles served as calorimetric
heaters using direct current, One measuring calorimeter was
installed in each row. The instrumentation is described and the
criterial relationship used in working out the results are given.
The main test results are plotted and tabulated. The results that
should have been expected on the basis of previously-published
formulae were calculated and agreement with experiment was found

to be good. In order to compare the two constructions with one
another and with the wire-ribbed tubes of the "Elektrosila” Works
and the All-Union Thermo-Technical Institute, a technical-economic
calculation was carried out and the results are given. It 1is
astated that the cold~drawn tubes use 50% more metal than the
%Elektrosila®" tubes. The saving of non-ferrous metal whcn using
the tubes of the All-Union Thermo-Technical Institute is 22 to 36%.
Water coolers built up of tubes of TsNIITMASh and wire ribbed tubes
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The Heat Transfer and Resistance of Tube Bundles With Strip Ribbing

of the All-Union Thermo-Technical Institute occupy the same space,
There are 4 figures, 3 tables and 5 Soviet references.

SUBMITTED: December 24, 1959

Card 3/3

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8"




"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8

R i Ty AT e Gt G drareg WLE L T D L Vg 08 BT e 4 A AR T Fa A, ok Tk e

inzh,; LOKSHIN, V.A., kand. tekhn, pauk; BATENIN, B.A.,
inzh,; DANILOV, I.A., inzh,

i i tubes
Tndustrial tests of a cooling unit with aluminum
designed by the All-Union Scientific Regearch Institute

y ‘ wical Machines. Elok, sta., 36 no,9:8-12 S
i'rég Metallurgical Machines Ui 16:9)

R g

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8"



HEhAT

"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R0017574

TULIN, S.No, inzh.; LOKSHIN, V.A., kand. tekhn. nauk

Eacperimanta.:L check of generalized design formulas of tubes
with wire ribbing, Vest, elektroprom, 3/ no,7:36=39 J1 63,
(MIRA 16:8)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-‘8‘ )

T I e e SO S T R R e e B TS

TULIN, S:ﬂ..’_‘ipzh X1 SALIXOV s AP .y kand - tEkhn.nauk

deat transfer and resistance of a cluster of pipes with ribbon-type
fins, Vest. elektroprom. 31 no0.10:33-36 O '60. (MIRA 15:1)
(Heat--Transmission) (Steampipes) (Fluid dynamics)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757410017-8

i

B T ./ & 2

S s | S/049/60/000/010/009/01k
: 9.6160 E032/Eh1k |

* AUTHOR: Tulin, V.A. .
At AR
i TITLE: - Continuously Regulated: Thermostat

{ PERIODICALQ-Izvestiya Akademii nauk SSSR, Seriya geofizicheskaya,

TEXT: In the determination of the acceleration due to gravity by
means of gravimeters, the accuracy which can be achieved depends

: on the quality of the thermostat employed, . The present author
gives a description of the theory of a thermostat which: was

. designed for this purpose at the Aerogravimetric Laboratory of the
Institute of Physics of the Earth AS USSR, In this thermostat

" the heating coil was at the same time a resistance thermometer and
the general arrangement employed is shown in Fig.l, in which Ry
represents the resistance of the heater. , If it is assumed that the
temperature coefficients of R}, Rz and R3 are zero, then the:
off-balance signal Ou is given by :

", -+ 18¢0)

‘; Au:u[ —
: R, (L +1o0)+ B
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" where Y is the temperature coefficient of Ry, 6t is the
difference between the temperature at balance and the temperature
being measured and Ry, is the resistancé‘of the heater at
balance. If it is assumed that R)} = Ry then Rz = R4, and

AU. = uz th | (1)
| 2{(2 + ybt) :

. The amplification coefficient k = u/Au is then given by

1 Yot '
k * 2(2 + y6t) (3)

This is the basic equation of an idealized thermostat, It is
clear from this relation that 6t ig a function of the

" amplification coefficient only and is independent of changes in
the external temperature, It follows that the system can be used
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to obtain as large a regulation coefficient as required, the
regulation coefficient being given by

dlt¢
n- dst

If the circuit is looked upon as a positive feedback loop, then

in the "usual notation" 8 = Au/u = ybt/2(2 + ybt) and Eq.(3)
can be rewritten in the form kB = 1. The curve representing the
external temperature can always be looked upon as a sequence of
very small rectangular steps. The author therefore considers the
effect of a temperature step on the performance of the circuit
shown in Fig.l. This is illustrated im Fig,2, To start with,
it is assumed that at a time t; the external temperature is
reduced and hence the difference between the external and internal
temperatures At is increased (Fig.2a). After a certain further
interval of time, 1t¥  this change will appear across the heater
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coil (Fig.2B) and will give rise to a reduction in its temperature,
i.e, b6t will increase to ©&t' since ©b6t; lies below the
temperature corresponding to bridge balance. This in turn leads
to an increase in $ to B' (Fig.2B). Finally, ugut Wwill
increase from Ugyty; t© Yougpay (Fig.22), which is determined
by the non-linearity of the amgixfier. The increase in the output
voltage leads to increased heat dissipation in Ry and its
temperature increases (6t decreases). At the same time the
quantity p 1is reduced, This reduction takes place until

kfo = 1, when wug,,¢ stabilizes at Ugutgys which corresponds to
the new required energy consumption, If€it is assumed that in the
range Uout; 4; Uout 45 uouty the amplification coefficient

remains constant,  then p; = P and &3 = by, i,e, in spite of
changes in the external temperature the integral temperature of the
heater remains constant, The above considerations refer to an
idealized arrangement, In the second part of the paper., the author
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discusasaes (qualitatively) &4 real arrangement. The resistances

R;, Rp and Rz which, as was pointed out above, should have small
temperature coefficients, should be in the form of .wire wound
resistors, In practice they will have finite reactances which
will introduce phase shifts into the off-balance signal relative to
the applied signal, It is pointed out that the true equivalent
circuit of the bridge is extremely difficult to construct because
of the large number of factors involved, However, it can be
stated that even for very small reactive components the phase

shift may be large in the neighbourhood of the balance, A simple
equivalent circuit considered is shown in Fig.3, Here two of the
four branches have finite inductances. It is deduced from a
consideration of this circuit that when the thermostat has a high
regulation coefficient [ = dAt/dbt, the reactances of the
bridge must be ‘chosen empirically, One of the simplest methods is
to shunt one of the branches of the bridge by a capacitor and then
plot the curve [ = f(At) in order to verify that the regulation
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coefficient varies within permissible limits in the working range,
If this is not 80, then the amplifier characteristics must be
altered, Particular attention must be paid to externally induced
effects such as mains pickup, The amplification coefficient must
be selected on the basis of the following considerations, The
higher the amplification coefficient the lower bt , and for

given relative 1nstability of k with respect to the active
Parameters of the amplifier, the Smaller the absolute

oscillations in §t, It is argued that the amplification
coefficient cannot be determined in advance since it depends on the

of 32°, There are 6 figures,
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